BROOKHEAUEN

NATIOT L LABORATORY

DOE Sci. & Tec. Review

Ailhong Tang

Assistant Scientist
Co-convenor of STAR event-by-event physics working group

Aihong Tang
DOE Sci. & Tech. Rev. BNL 06



N TN, Objectives

« Anisotropic flow studies - Understand the bulk properties of the matter
created at RHIC

How perfect ? (v,/v,? ratio) (BNL & NIKHEF)
Reaction dynamics at early time (direct photon flow) (BNL & YALE)

Phase transition signal via directed flow ?(BNL,UCLA,LBL,WAYNE and
KENT)

Understand initial conditions via event by event v, fluctuations
(BNL,UCLA ,WAYNE)

o Strangelet Search at RHIC (BNL, Space Sci. Lab UC Berkeley, WAYNE,KENT)

Aihong Tang
DOE Sci. & Tech. Rev. BNL 06



romararonator: v /v,2 ratio : Understanding “how perfect” is the matter

=7 STAR Preliminary « v,/v,2 is sensitive to degree of
= thermalization
160 —— Explore the property of the matter by

E comparing the ratio from the data to
] that from Hydro prediction

; :
%Jr
£

- - -
|I TTT[TT
|
|
|
'
'
'
'
'
'
'
'
'
|
|
|
|
|
|
'
'
'
'
'
'
'
'
'
|
|
|
|
|
|
|
|
'
'
'
'
'
'
'
'
'
|
|
|
|
|
|
'

E centrality: 20% ~ 60%
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 Use both event plane S R E
method and higher order 8 | STAR Pre||m|r;|ary ]
cumulant method to - b ' ' 5 E
study the ratio. The latter g {| FYRnE
can be done by STAR s A | H_
only so far. - {{ __ #‘} ' Jﬂ{} F E

« A CPU intensive project, A L L E
thanks to STAR IR S I R
computing team to make . NPT R AP M AN A——

thiS jOb done more n (Pseudorapidity)
effICIentIy- Joint effort with Y. Bai (NIKHEF) and R. Snellings (NIKHEF)
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BROOK HAUEN

NATIOJ R oA T Elliptic flow from photons - stringent test of the reaction dynamics at early time

v, (%)

Not an easy job because
large nonflow effect at high
P, as well as other

B D...EMC+We.Est.FIPC..E ........... - ................................................ SyStematiCS from STAR
6 -_............v....EM(;.+.|:u.|.|..|::|TpC ........ S e
- | ==
4 :_ ............ A EMC+FTPC4TermS ..................... ................................................ B E M C
22_ ......................... e ................................................ Use a few different
N J T S SR '1'o'p i methods (scalar product,

cumulant, event plane from
FTPC etc.) to cross check
Inclusive photon v,

Inclusive photon v,
measured up to 10 GeV/c

in p,

Different reaction dynamics (jet energy
loss, positive space-momentum
correlation etc. ) predict different direct

photon v, behaviors at mid-p, range.

Study directed photon v, involving QGP
would provide a strlngent test of the
reaction dynamics at early time

Joint effort with 6. Lin (Yale)
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BROOK HAUEN

MR OA LA ORATO N Directed flow - Understand the phase transition
& SF 10% + 70% |
> 4 i .' . :

> F =i ° No obvious wiggle structure
2= E seen for charged particles.
0 . a Charged particle directed flow
oF : = is in the direction opposite to

T B — AMPT - that of fragmentation neutrons

-4 © V{EP1,EP2} == RQMD =
8 O vf{znc SMD} == UrQMD 3 |

5 4 33 -10 1 2 3

Phys. Re\\C\73 %Qbe) 034903
"‘:-vDiFﬂ* ,.h_':% T

o proton (0.15 GeV < p, < T GeV)
 pion (0.15 GeV < p, < 0.75 GeV)
o charged [0 15 Ge‘v‘ < pt <2 GeV)

“Anti-flow” in near central
collisions, a signature of first

v{ZDC-SMD} (%)

o
IIII|IIII|IIIIIIII|IIII|IIII

order phase transition, will
cause protons at mid-rapidity
flow in the direction of pion flow

(4, N
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Joint effort with 6. Wang (UCLA), D.
Kean (Kent), M. Oldenburg (LBL), S.
Voloshin (Wayne) and Z.Xu(BNL)
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BIIIDIPPK PAUEN

waronar tasoratory - StUudying flow fluctuation by measuring Event by Event v,

Non-flow suppressed,

fluctuation contributed
minimum

the least biased v,
measurement

2

Integrated v_ (%)

Flow fluctuation may help us
understanding the initial
condition

Not well explored until recently

Using 1st order event plane
from ZDC-SMD, for the first
time, we can measure event by
event v, - we can study v,
fluctuation

6
:g 200 GeV AuAu
3 + uf2)
25 o V,{4}
g 5 V,{ZDC-SMD}
15
% 10 20 30 40 50 60 70 80

Joint effort with 6. Wang (UCLA), P.
Sorensen (BNL), and S. Voloshin (Wayne)
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BROOKHEUEN Strangelet Search at RHIC

« Pomeron breaking could
produce strangelet at forward

rapidity
Can be detected by STAR -
ZDC SMD

Nucl-ex/0511047

104 =

First search for strangelet at

10°

RHIC, focused on forward
rapidity.
Upper limits is set.

10 E=

90% C.L. Upper Limit of Strangelets Per Central Event

102
Mass (GeV/c?)

Joint effort with Z. Xu (BNL), H. Crawford (Space
Sci. Lab. UC Berkeley), D. Keane (Kent), B.Szeliga
(Wayne), S. Voloshin(Wayne), 6. Wang(Kent)
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N O N CRAT Oy Conclusions

* Anisotropic flow studies will help us understand in
detail the property of the matter that RHIC has
recreated. STAR/BNL group has advanced
technologies for these studies, we keep implementing
new ideas and continue to hold a strong position in
this area in Heavy lon Community.

 We have made the first attempt to search for
strangelets at RHIC.
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